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$\triangle\phi=0$ , $-h\leq y\leq\eta$ , (1)
$\phi_{y}=0$ , for $y=-h$ , (2)
$\phi_{t}+\frac{1}{2}(\phi_{x}^{2}+\phi_{y}^{2})+gy=0$ , on $y=\eta(x, t)$ , (3)
$\eta_{t}+\phi_{x}\eta_{x}=\phi y$
’ on $y=\eta(x, t)$ , (4)
. \mbox{\boldmath $\phi$} , $\eta$ , $x$ $y$ ,
, $g$ , .
. $K$ , \mbox{\boldmath $\omega$}
.
$K(x, y, h, \eta)arrow(x, y, h, \eta)$ , $\omega tarrow t$ , $\frac{I_{\mathrm{i}^{2}}\prime}{\omega}\emptysetarrow\phi$, $\frac{I\mathrm{i}^{r}}{\omega^{2}}garrow g$ . (5)




$\int_{0}^{\pi}\eta(x, t)\mathrm{d}x=0$ , (6)
$\phi(x, y, t)$ $=\phi(x+2\pi, y, t)$ , (7)
$\phi(x, y, t)$ $=\phi(-x, y, t)$ , (8)
$\phi(x, y, t)$ $=\phi(x, y, t+2T)$ , (9)
$\phi(x, y, t)$ $=$ $-\phi(x, y, -t)$ , (10)
$\phi(x, y, t)$ $=$ $-\phi(\pi-x, y, \pi-t)$ . (11)
(1), (2)
$\phi(x, y, t)=\sum_{k}N=0j=2-\mathrm{m}\mathrm{o}\mathrm{d}\sum_{k(,2)}ANkj\cos kx\frac{\cosh k(y+h)}{\cosh kh}\sin jt+A0t$ , (12)
. , $\mathrm{m}\mathrm{o}\mathrm{d} (k, 2)$ k 2 . $N$
, $A_{kj},$ $A_{0}$ . , $A_{kj},$ $A_{0}$
. $k+i$ $A_{kj}=0$ .
\epsilon ( )
$\epsilon=\frac{\eta_{\max}-\eta\min}{2}$ , (13)






, (12) – . –
4 $A_{42}$ .
,







$=q+ \frac{3q^{3}(9+21Z+16z-25Z^{6}+z+28Z2410)}{256z^{6}}$ , (16)




$\lim_{harrow\infty}$ A42( ) $= \frac{q^{4}}{24}\neq A_{42}(\infty)$ , (18)
. .
Schwartz $\mathrm{W}\mathrm{h}\mathrm{i}\mathrm{t}\mathrm{n}\mathrm{e}\mathrm{y}^{2)}$ $A_{42}(\infty)$
. , $A_{42}(\infty)$ 4
, 4 , 6 .
. . $A_{42}$
4
$f(h)A_{42}(\text{ })=g(^{\text{ }})q^{4}$ (19)
240
. Schwartz , $f(\infty)=g(\infty)=$
$0$ , A42 $(\infty)$ .
, $g(h)$ $0$




, $A_{42}(\infty)$ – . ,
?
4 (19) f( ) $g(h)$ $O(1)$
. , $\gg 1$
$f(h)\sim g(h)\sim exp(-\mathit{2}\text{ })\ll 1$ , (21)




$a_{42}( \text{ })=\frac{q^{4}(-q^{2}+32\exp(-2\text{ }))}{96(q^{2}+8\exp(-2\text{ }))}$ . (23)
. $\mathrm{A}_{42}$ ( ) $a_{42}$ ( ) .




$a_{42}( \mathrm{o})=-\mathrm{Y}=\lim A_{42}(^{\text{ })},$ (24)24 $harrow\infty$
241
$a_{42}( \infty)=-\frac{q^{4}}{96}=A_{4}2(\infty)$ , (25)




—– (14) , – (23) , $\bullet$
. (23) $>3$
. (22) .
1) H. Aoki $(1980)J$. P ys. Soc . $Jpn$. $49$ ,1598-1606.
2) L. W. Schwartz & A. K. Whitney (1981) J. Fluid Mech.107, 147-171.
242
$(_{-}41\cdot)$ or $0..\mathrm{t}\cdot 11\cross 1\cap^{10}$ $(\alpha)$
1: $a_{42}$ , A442 $h$ . $(\mathrm{a})\epsilon=0.\mathrm{O}1,$ $(\mathrm{b})\epsilon=0.05,$ $(\mathrm{c})\epsilon=0.1$ .
(14) $A_{42}(h)$;– (23) $a_{42}(h)$ ; $\bullet$ $A_{42}(h)$
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